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(54) Print element and method for assembling a print head 



(57) A print element (120) comprising a heat sink 
(136), a printed wiring member (138) mounted on the 
heat sink : a thermal ink jet assembly (140) mounted to 
the heat sink, and a manifold assembly (142) mounted 
to the heat sink. The manifold assembly has a first 



mount (174) for removably connecting a first source of 
ink to the manifold assembly and a first outlet (170) to 
the thermal ink jet assembly. The print element can be 
combined with a housing to form a print head in a first 
type of printing device or can be used without the hous- 
ing (118) in a second different printing device. 
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Description 

[0001 ] The present invention relates to a print element 
for a thermal ink jet printing apparatus and, more partic- 
ularly, to a print element which can be used in different 
printing apparatus and with different types of ink sup- 
plies. 

[0002] U.S. Patents 5,297,336 and 5,519,425 dis- 
close an ink manifold formed with an ink supply into a 
unitary ink supply cartridge for a thermal ink jet printer. 
U.S. Patent 4,695354 discloses an external manifold 
for an ink jet array. 

[0003] In accordance with a first aspect of the present 
invention there is provided a print element comprising: 

an ink delivery nozzle; 

an electrical conductor connected to the ink delivery 
nozzle; and 

an ink conduiting member connected to the ink de- 
livery nozzle, the conduiting member comprising a 
connection system for alternatively connecting the 
conduiting member to at least two different sources 
of ink. 

[0004] In accordance with one embodiment of the 
present invention a print element is provided comprising 
a heat sink, a printed wiring member, a thermal ink jet 
assembly, and a manifold assembly. The printed wiring 
member is mounted on the heat sink. The thermal ink 
jet assembly is mounted to the heat sink. The manifold 
assembly is connected to the heat sink and the thermal 
ink jet assembly. The manifold assembly comprises a 
first mount for removably connecting a first source of ink 
to the manifold assembly and a first outlet to the thermal 
ink jet assembly. 

[0005] In accordance with another embodiment of the 
present invention a print head is provided comprising a 
housing and a print element. The housing has a receiv- 
ing area for removably receiving at least one ink tank. 
The print element is connected to the housing and has 
a heat sink, a thermal ink jet assembly, and a manifold 
assembly. The manifold assembly has at least one 
mount for removably connecting the ink tank to the man- 
ifold assembly. The housing has an aperture. The man- 
ifold assembly extends through the aperture. 
[0006] In accordance with another embodiment of the 
present invention, a print head assembly is provided 
comprising a carriage and two print heads connected to 
the carriage. Each print head has a housing and a print 
element connected to the housing. Each print element 
has a heat sink and an ink manifold assembly mounted 
to the heat sink and an ink jet assembly. A portion of the 
ink manifold assemblies are located in their respective 
housing receiving areas and the heat sinks are located 
at exterior sides of the housings and located between 
the two housings. 

[0007] In accordance with one method of the present 
invention a method of manufacturing ink jet printing 
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components is provided comprising steps of assembling 
a print element and optionally connecting the print ele- 
ment to a print head housing. The method of assembling 
a print element comprises steps of connecting a thermal 
5 ink jet assembly to a heat sink: connecting a printed wir- 
ing member to the heat sink; and connecting an ink man- 
ifold assembly to the heat sink and the thermal ink jet 
assembly. The print head housing has a receiving area 
for removably receiving an ink tank. The print element 
can be assembled in a first type of printing device with- 
out the print head housing and, a combined assembly 
of the print element and the print head housing can be 
assembled in a second type of printing device. 
[0008] The foregoing aspects and other features of 
the present invention are explained in the following de- 
scription, taken in connection with the accompanying 
drawings, wherein: 

Fig. 1 is a perspective view of a print head assembly 
comprising features of the present invention; 
Fig. 2 is an exploded perspective view of one of the 
print heads used in the assembly shown in Fig. 1; 
Fig. 3 is an exploded perspective view of the print 
element shown in Fig. 2: 

Fig. 4 is an exploded perspective view of the ink 
manifold assembly used in the print element shown 
in Fig. 3; 

Fig. 5 is an exploded perspective view of the other 
print head used in the assembly shown in Fig. 1 ; 
Fig. 6 is an exploded perspective view of the print 
element shown in Fig. 5; 

Fig. 7 is an exploded perspective view of the ink 
manifold assembly used in the print element shown 
in Fig. 6; 

Figs. 8A and 8B are schematic diagrams of meth- 
ods of using a same type of print element in two 
different types of printing devices; 
Fig. 9 is a schematic perspective view of three print 
elements being grouped or ganged together in a 
staggered or stepped configuration; 
Fig. 10 is an exploded perspective view of an alter- 
nate embodiment of a print head having a dual ink 
manifold assembly: and 

Figs. 1 1 -1 3 are schematic diagrams of examples of 
alternate embodiments of how print elements can 
be grouped. 

[0009] Referring to Fig. 1 , there is shown a perspec- 
tive view of a print head assembly 10 incorporating fea- 
tures of the present invention. Although the present in- 
vention will be described with reference to the embodi- 
ments shown in the drawings : it should be understood 
that the present invention can be embodied in many al- 
ternate forms of embodiments. In addition., any suitable 
size, shape or type of elements or materials could be 
used. 

[0010] The print head assembly 10 generally compris- 
es a carriage 1 2 and two print heads 1 4, 1 6 mounted to 
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the carriage 1 2. The carriage 1 2 is intended to be mov- 
ably mounted on a frame of a printing device, such as 
a thermal ink jet printer, for reciprocating lateral sliding 
movement on the frame as is generally known in the art. 
In this embodiment the first print head 14 is intended to 
be a black ink print head and the second print head 16 
is intended to be a color ink print head. However in the 
alternate embodiments : the print head assembly config- 
uration could be varied, such as a carriage with only a 
single black ink print head, a carriage with multiple black 
ink print heads : a carriage with multiple color print 
heads, or any other suitable configuration. 
[0011] Referring also to Fig. 2, the first print head 14 
generally comprises a housing 18 : a print element 20, 
and a seal member 22. The housing 18 is preferably a 
one-piece molded plastic member. In this embodiment 
the housing 18 comprises a receiving area 24 : an inte- 
grally formed resilient latch 26 : substantially open top 
and front ends, and an aperture 28 extending through 
the housing. The receiving area 24 is suitably sized and 
shaped to removably receive an ink supply cartridge or 
tank 30. The tank 30 can be inserted into and removed 
from the receiving area 24 through the substantially 
open top and front ends of the housing 18. The latch 26 
is configured to resiliently snap-lock latch the tank 30 
inside the receiving area 24. The latch 26 can deflect in 
a general cantilever fashion. A user can deflect the top 
end of the latch 26 rearward for removing or unlatching 
the tank 30 from the housing 18. In alternate embodi- 
ments any suitable type of latching or mounting mech- 
anism could be used to fix the tank 30 with the housing 
18. In this embodiment the aperture 28 extends through 
a comer of the housing 18: through portions of the bot- 
tom wall 32 and the right side wall 34. However in al- 
ternate embodiments the aperture could extend merely 
through the bottom wall 32 or through any one or more 
of the side walls of the housing 18. 
[0012] Referring also to Fig. 3 : the print element 20 
generally comprises a heat sink 36 : a printed wiring 
member 38, a thermal ink jet assembly 40, an ink man- 
ifold assembly 42, a fluid seal 44 : and a facetape 46. In 
this embodiment the print elements have thermal ink jet 
assemblies. However, features of the present invention 
could be used without a heat sink and with a piezoelec- 
tric ink jet assembly, an acoustic ink jet assembly, a ther- 
mal wax printer, or any other suitable liquid ink printing 
device. The heat sink 36 is preferably a flat one-piece 
member, such as aluminium. The printed wiring member 
38 includes electrically conductive traces on a substrate 
with contact pads 48 at one end and contact areas 50 
at an opposite end. The printed wiring member 38 is fix- 
edly attached directly on the heat sink 36 with the con- 
tact pads 48 at a rear end edge and the contact areas 
50 at a bottom end edge. Thus : the member 38 has a 
general right angle of L-shaped configuration. The rear 
end of the heat sink 36 and the contact pads 48 are sized 
and shaped to be connected to an electrical connector, 
similar to a card edge connector, such as disclosed in 



U.S. Patent No.4,934,961 , which is hereby incorporated 
by reference, but as a single row of contacts on one side 
of the card edge receiving area. However, any suitable 
electrical connection could be made. The member 38 

5 also has holes therethrough for mounting posts of the 
ink manifold assembly 42 to extend through. The posts 
can extend into holes in the heat sink 36 for mounting 
the ink manifold assembly 42 to the heat sink 36. The 
thermal ink jet assembly 40 is fixedly attached to the side 

10 of the heat sink 36 at its bottom end edge. The ink jet 
assembly 40 is also operably connected to the contact 
areas 50 of the printed wiring member 38. The fluid seal 
44 covers a side of the ink manifold assembly 42 and 
has slots 52 for ink to flow from an outlet of the ink man- 
's ifold assembly 42 to the ink jet assembly 40. In the em- 
bodiment shown, the printed wiring member 38, ink jet 
assembly 40, and ink manifold assembly 42 are mount- 
ed to one side 36a of the heat sink 36. In an alternate 
embodiment mirror image components of these mem- 

20 bers 38, 40, 42 (or their equivalent) could be mounted 
to the opposite side 36b of the heat sink 36. Thus, the 
contact pads 48 could be located at a first location (on 
side 36a) or optimally located at a second different lo- 
cation (on side 36b). In another alternate embodiment, 

25 two sets of the members 38, 40, 42 could be mounted 
to the one member 36; one set on each side 36a, 36b. 
[0013] Referring also to Fig. 4, the ink manifold as- 
sembly 42 generally comprises a base member 54 : a 
cover 56, and two filters 58, 60. The base member 54 

30 and cover 56 are preferably comprised of molded plas- 
tic. The base member 54 generally comprises a first sec- 
tion 62 and a second section 64. The first section 62 
includes mounting post 66 (only one of which is shown), 
a recess 68 for receiving and supporting the ink jet as- 

35 sembly 40, and an outlet 70 through the first section 62. 
The second section 64 extends generally perpendicu- 
larly from the first section 62. The second section 64 has 
an ink well 72 which receives the first filter 58 and is in 
communication with the outlet 70. The cover 56 is 

40 mounted on the second section 64 with the first filter 58 
being sandwiched therebetween. The cover 56 includes 
a mount 74 extending upward from its top side. The sec- 
ond filter 60 is mounted inside the mount 74. The second 
filter 60 is a coarser filter then the first filter 58. The 

45 mount 74 is sized and shaped to extend into a receiving 
hole 76 in the ink tank 30 (see Fig. 2). The mount 74 is 
also suitably sized and shaped to have a hose or conduit 
(not shown) from a different type of ink supply mounted 
thereon around the outer perimeter of the mount. The 

so mount 74 extends generally parallel relative to the heat 
sink 36. 

[001 4] In order to form the first print head 1 4 the print 
element 20 is manufactured and then connected to the 
housing 18. The housing 18 has mounting posts (not 
55 shown) on the exterior of its right side that extend into 
holes of the heat sink 36 and mount the heat sink 36 on 
the exterior of the right side of the housing 18. The ink 
manifold assembly 42 extends through the aperture 28 
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into the receiving area 24. The seal member 22 is placed 
against the interior bottom wall 32 of the housing 1 8 with 
the mount 74 extending through the hole 78 (see Fig. 
2). The seal member 22 is preferably comprised of an 
elastomeric material and includes a resilient upwardly 
facing ridge 8. The ridge 80 functions as a spring. The 
ridge 80 is resiliently compressed or deflected when the 
tank 30 is inserted into the receiving area 24 and helps 
to distribute some of the mounting load : from the tank 
30 being placed into the receiving area 24, onto the 
housing 18 rather than all of the load being placed 
against the mount 74 and the print element 20. The 
spring feature of the ridge 80 also biases the ink tank 
30 towards the latch 26 to stabily hold the tank 30 with 
the print head 14 with minimal forces being exerted 
against the print element 20 and the otherwise unde- 
sired resultant movement of the ink jet assembly 40, dur- 
ing ink tank loading. 

[0015] Referring to Figs. 1 and 5, the second print 
head 16 generally comprises a housing 188, a print el- 
ement 120, and a seal member 122. The housing 118 
is preferably a one-piece molded plastic member. In this 
embodiment the housing 118 comprises a receiving ar- 
ea 124 : three integrally formed resilient latches 126, 
substantially open top and front ends, and an aperture 
128 extending through the housing. The receiving area 
124 is suitably sized and shaped to removably receive 
three ink supply cartridges or tanks similar to the black 
ink tank 30, but smaller in width and having color inks. 
The tanks can be inserted into and removed from the 
receiving area 124 through the substantially open top 
and front ends of the housing 1 1 8. The latches 1 26 are 
configured to resiliently snap-lock latch the tanks inside 
the receiving area 124. The latches 126 can deflect in 
a general cantilever fashion. A user can manually de- 
flect the top end of the latches 126 rearward for remov- 
ing or unlatching the tanks from the housing 118. In al- 
ternate embodiments any suitable type of latching or 
mounting mechanism could be used to fix the tanks with 
the housing 118. In this embodiment the aperture 128 
extends through a corner of the housing 118 and 
through portions of the bottom wall 1 32 and the left side 
wall 133. However, in alternate embodiments the aper- 
ture could extend merely through the bottom wall 132 
or through any one or more of the side walls of the hous- 
ing 118. 

[0016] Referring also to Fig. 6 S the print element 120 
generally comprises a heat sink 136, a printed wiring 
member 138, a thermal ink jet assembly 140, an ink 
manifold assembly 1 42, a fluid seal 1 44, and a facetape 
146. The heat sink 136 is preferably a flat one-piece 
member, such as aluminium. Preferably, the heat sink 
136 is exactly the same as the heat sink 36, but could 
be different. The printed wiring member 138 includes 
electrically conductive traces on a substrate with contact 
pads at a rear end and contact areas at an opposite bot- 
tom end. The printed wiring member 138 is fixedly at- 
tached directly on the heat sink 136 with the contact 



pads at a rear end edge and the contact areas at a bot- 
tom end edge. Thus, the member 138 has a general 
right angle or L- shaped configuration. The rear end of 
the heat sink 136 and the contact pads of the member 
5 138 are preferably designed to have a card edge type 
of electrical connector removably mounted thereon sim- 
ilar to the heat sink 36 and contact pads 48. In an alter- 
nate embodiment a single electrical connector can be 
mounted on the rear end of both heat sinks 36, 1 36 and 
electrically connected to both sets of contact pads. The 
member 138 also has holes therethrough for mounting 
posts of the ink manifold assembly 142 to extend 
through. The posts can extend into holes in the head 
sink 1 36 for mounting the ink manifold assembly 142 to 
the heat sink 136. The thermal ink jet assembly 140 is 
fixedly attached to the side of the heat sink 136 at its 
bottom end edge. The ink jet assembly 140 is also op- 
erably connected to the contact areas of the printed wir- 
ing member 1 38. The fluid seal 1 44 covers a side of the 
ink manifold assembly 142 and has slots 152 for ink to 
flow from outlets of the ink manifold assembly 1 42 to the 
ink jet assembly 140. 

[0017] Referring also to Fig. 7, the ink manifold as- 
sembly 1 42 generally comprises a base member 1 54, a 
cover 156, and two types of filters 158, 160. The base 
member 1 54 and cover 1 56 are preferably comprised of 
molded plastic. The base member 154 generally com- 
prises a first section 1 62 and a second section 1 64. The 
first section 162 includes mounting post 166, a recess 
168 for receiving and supporting the ink jet assembly 
140, and three outlets 170a, 170b, 170c through the first 
section 162. The second section 164 extends generally 
perpendicularly from the first section 162 with three ink 
wells 172a, 172b, 172c which receive the filters 160 and 
are in communication with the outlets 170. The cover 
1 56 is mounted on the second section 1 64 with the filters 
1 60 being sandwiched therebetween. The cover 1 56 in- 
cludes three mounts 174a, 174b, 174c extending up- 
ward from its topside. The filters 158 are mounted inside 
the mounts 174. The filters 158 are coarser filters than 
the filters 160. The mounts 174 are sized and shaped 
to extend into a receiving hole in the ink tanks (similar 
to Fig. 2). The mounts 174 are also suitably sized and 
shaped to have a hose or conduit (not shown) from a 
different type of ink supply mounted thereon around the 
outer perimeter of the mounts. The mounts 1 74 extends 
generally parallel relative to the heat sink 136. 
[0018] In order to form the second print head 16 the 
print element 120 is manufactured and then connected 
to the housing 1 1 8. The housing 1 1 8 has mounting posts 
119 on the exterior of its left side 133 that extend into 
holes of the heat sink 1 36 and mount the heat sink 1 36 
to the exterior of the left side of the housing 118. The ink 
manifold assembly 142 extends through the aperture 
128 into the receiving area 124. The seal member 122 
is placed against the interior bottom wall of the housing 
118 with the mounts 174 extending through holes 178. 
The seal member 122 is preferably comprised of an 



15 



20 



25 



30 



35 



40 



45 



50 



4 



7/8/2006, EAST Version: 2.0.3.0 



7 



EP 1 078 769 A2 



8 



elastomeric material and includes a resilient upwardly 
facing ridge 180. The ridge 180 functions as a spring. 
The ridge 180 is resiliently compressed or deflected 
when the tanks are inserted into the receiving area 124 
and helps to distribute some of the mounting load, from 
the tanks being placed into the receiving area 1 24, onto 
the housing 118 rather than all of the load being placed 
against the mounts 174 and the print element 120. The 
spring feature of the ridge 180 also biases the ink tanks 
towards the latches 126 to stabily hold the tanks with 
the print head 16 with minimal forces being exerted 
against the print element 120 and the otherwise unde- 
sired resultant movement of the ink jet assembly 140, 
during ink tank loading. In this embodiment the housing 
1 1 8 also has notches 1 29 in its right side 1 34. The distal 
end 165 of the manifold assembly 142 had projections 
167. When the print element 120 is mounted to the hous- 
ing 1 1 8, the projections 1 67 extend into the notches 1 29 
to stabily mount the distal end 1 65 to the housing 1 1 8. 
[001 9] Referring back to Fig. 1 : the first print head 1 4 
is positioned on the left side of the carriage 12 and the 
second print head 16 is positioned on the right side of 
the carriage 12. The two heat sinks 36, 136 are, thus, 
located next to each other between the two housings 
18, 118 under the section 1 3 of the carriage 1 2. The heat 
sinks 36, 136 can be directly connected to each other 
or, alternatively, connected to a portion of the carriage 
12 which is sandwiched directly between the two heat 
sinks 36, 136. This provides the advantage of precisely 
locating the two print elements 20, 120 relative to each 
other even though they are two separate members and 
have their own separate and spaced ink tank receiving 
housings 18, 118. In a preferred embodiment the con- 
nection of the two print elements 20, 120 to each other 
is staggered or stepped relative to the front of the car- 
riage 1 2 to provide a precise offset D, such as the length 
of 110 ink jets, between the front ends of the ink jet as- 
semblies 40, 140. However, in alternate embodiments 
the offset D need not be provided or any suitable offset 
distance could be provided. In an alternate embodiment, 
the print element could be designed to have four ink 
tanks connected to it (one black and three color) and/or 
only one housing which can hold four or more ink tanks. 
The black ink could be replaced by three ink tanks; red- 
green-blue or low density inks for photographic printing. 
Thus, two of the three color print elements 1 20 could be 
used in a single device. 

[0020] Referring now to Fig. 8A, the print element 20 
can be used in a first type of printing device 200 without 
connecting the print element 20 to the housing 18. For 
example, the first type of printing device 200 could have 
an ink supply 202 which is spaced from the print element 
20 and connected to the mount 74 by a supply conduit 
or tube 204. Fig. 8B illustrates that the same type of print 
element 20 can be mounted with the housing 18 at step 
206 to form the print head 14 which is subsequently 
used to form the second different type of printing device 
20B which can use rechargeable ink tanks mounted di- 



rectly on the mount 74. During the assembly process at 
the manufacturing facility the print head 20 can be man- 
ufactured on an assembly line and, with the additional 
optional additional step of mounting the housing 18 to 

5 the print element 20, the single assembly line can man- 
ufacture two different types of components for two dif- 
ferent types of printing devices having different types of 
ink supply systems, but which use the same type of print 
elements. The present invention, by keeping the ink 

to manifold assembly only on the print element and not us- 
ing the housing 18 as part of the ink manifold, allows the 
print element to be tested and discarded if defective be- 
fore connected to the housing 18. Thus, if the print ele- 
ment is defective, a housing 18 does not also need to 

15 be discarded because the housing has not been con- 
nected to the print element yet. The present invention 
could also include the print element being permanently 
attached to an ink supply with an integral housing to form 
a unitary ink supply and print head cartridge similar to 

20 the cartridge disclosed in U.S. Patent No. 5,519,425. 
The same multiple use/configuration described above 
for the black ink print element 20 is equally applicable 
to the color ink print element 120. 
[0021] Referring now to Fig. 9, three of the print ele- 

25 ments 20 are shown in a gang or grouped configuration. 
The three print elements 20 are mounted on a carriage 
1 2' with the leading ends of their ink jet assemblies offset 
in a stepped configuration from the front edge of the car- 
riage 1 2'. The mounts 74 would be connected to a single 

30 black ink source by three conduits (not shown). This 
type of ganging of the print elements 20 could be used 
in a device such as a plotter that prints on very large 
print medium, wherein ganging of the print elements in 
a stepped configuration can cover a larger area of the 

35 print medium in a single pass and thereby speed up 
printing. In alternate embodiments more or less than 
three of the same types of print elements can be ganged 
together, multiple gangs could be mounted on the same 
carriage, a print element and a gang or gangs of print 

^0 elements could be on the same carriage, or multiple sets 
• of one or more gangs of print elements could be on the 
same carriage. Any suitable grouping or configurations 
could be provided. Multiple carriages could also be pro- 
vided. Some examples of these alternate embodiments 

^5 are shown in Figs. 11, 12 : and13. In Fig. 11 , for examp!e : 
the carriage 400 comprises three assemblies or gangs 
402, 404, 406. The three gangs 402, 404, 406 each have 
three print elements 408 : 409 : 410; 411, 412, 413; and 
41 4, 41 5 : 41 6. The print elements 408-41 6 could be the 

50 same or different and could be connected to same color 
inks or grouped for connection to same color inks. For 
example, all the print elements 408-416 could be con- 
nected to one or more black ink sources. As another ex- 
ample, print elements 408, 411 . 41 4 could be connected 

55 to one or more black ink sources and the rest of the print 
cartridges could be connected to color ink sources. As 
another example, the print elements in gang 402 could 
be connected to one color ink sources, the print ele- 
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merits in gang 404 could be connected to a different 
color ink source, and the print elements in gang 406 
could be connected to another different color ink source. 
Fig. 12 shows another example wherein a carriage 420 
has an assembly or gang 422 or three print elements 
424, 425, 526 and a print element 428 not directly 
ganged with the assembly 422. Fig. 13 shows another 
example wherein the carriage 430 has two assemblies 
432, 434. Each assembly has two subassemblies 436, 
438 and 440, 442, respectively. Each sub-assembly has 
one or more print element. These embodiments help to 
illustrate the modularity aspect of the print elements of 
the present invention. The printing device could also 
have more than one carriage. 

[0022] Referring now to Fig. 10 an alternate embodi- 
ment of the black ink print head 300 is shown. In this 
embodiment the printhead 300 includes a combined ink 
tank receiving housing and ink manifold member 302, a 
heat sink 304 : a manifold cover 306, a coarse filter 308, 
a seal 310, an ink jet assembly 312, a printed wiring 
member 31 4, a fine filter 31 6, a manifold filter cover 318, 
and a faceplate 320. In this embodiment the ink tank 30 
is mounted in the member 302 and ink is conduited 
through the member 302, to the fine filter 316 and man- 
ifold filter cover 31 8 on the opposite side of the heat sink 
304. The ink is then delivered to the ink jet assembly 
312. The ink jet assembly 31 2 is located on the opposite 
side of the heat sink 304 from the member 302. Thus, 
forces from loading the ink tank 30 into the member 302 
are not directly transferred to the ink jet assembly 312. 
In addition, with this design heat can be stored in the ink 
and removed with drop ejection. With this type of design 
the ink jet assemblies could be located almost adjacent 
each other with only the manifold filter covers therebe- 
tween. This embodiment describes an ink jet cartridge 
which is made by joining two manifolds 318, 302. There 
are multiple purposes and advantages for the two man- 
ifold approach. The primary one is that the first manifold 
318 can be placed on each die and different versions of 
the second manifold 302 can be designed for different 
product families. Also, the precision molded features 
can be contained in the smaller first manifold, thus pro- 
viding tolerance relief and wider materials choice for the 
second larger manifold. An advantage is the ability to 
print test the die with the first manifold to find rejects 
before finally assembly begins. 

[0023] In the two manifold design, the ink tanks are 
inserted into the port manifold. The printer carriage rig- 
idly holds the heat sink on the datums. Previous designs 
place the manifold against the die and heat sink with two 
point contact on the fluid seal and the third point on the 
manifold. This ensures that the fluid seal is properly 
compressed against the die and therefore provides a 
good seal. Ink tank insertion therefore applies stress to 
the fluid seal bond. The dual manifold design isolates 
the ink tank insertion to the heat sink side opposite the 
die 312 and, therefore, none of the ink tank insertion 
forces are applied to the fluid seal. Also, since the fluid 



seal compression is not an issue with the port manifold, 
the port manifold can be grounded against the heat sink 
creating a more rigid package. 

[0024] Due to the fine filter manifold small size, the 

5 part can be placed more accurately with smaller toler- 
ances in the critical fluid seal area. The port manifold is 
added after the print element assembly is cured and 
therefore the port manifold does not see the high tem- 
perature cure cycles. 

w [0025] The ink jet fluid path has many requirements 
such as ink compatibility, flatness, low thermal expan- 
sion, and high deformation temperature that severely 
limit the material selection. The single manifold ap- 
proach can require a large housing to be made from an 

*5 expensive material that is difficult to process, which 
makes the molds extremely expensive and difficult to 
maintain. The overall part size makes it difficult to main- 
tain the critical features. The dual manifold approach 
passes most of the requirements to the fine filter mani- 

20 fold. This manifold has the flatness and low thermal ex- 
pansion requirements in the fluid seal area, and goes 
through the high temperatures required to cure the fluid 
seal. The two manifold approach actually eases the de- 
sign requirements because the part is small and there- 

25 fore a lot easier to hold the tight tolerances. The port 
manifold only has the ink compatibility requirement, and 
therefore has more material options, including materials 
that are 4-5 times cheaper per round and a lot easier to 
process making the mold cheaper. 

30 [0026] The print element assembly can be print tested 
as a stand alone unit. This has many advantages. First, 
if there is a failure and the unit is discarded, only the 
cost of the print element is lost, not the entire cost of the 
print cartridge. Second, after the print test, only the print 

35 element is required to be cleaned. The additional wetted 
area of the port manifold is not inked and therefore does 
not require cleaning. The fine filter ports also provide a 
convenient location for the print tester to connect to. 
[0027] The present invention allows for a print car- 

40 tridge design that is flexible enough to have either an 
onboard reservoir, a replaceable ink tank, or an external 
supply would have a high degree of reuse potential and 
synergy with a number of different products. An addi- 
tional variation could allow for a head that has an integral 

45 ink supply to alternately accept an external ink supply. 
[0028] The ultimate engineering feat would be to de- 
sign a part that works in many applications. The propos- 
al outlined here is to have a basic print element unit that 
can accept permanent ink tanks, removable ink tanks, 

50 or an external (perhaps tube fed) supply. The base print- 
head could be the same across all these product fami- 
lies, using common tooling. 

[0029] The basic housing would incorporate all of the 
features necessary to attach to the print transducer as 
55 well as the required electrical interconnect. The lowest 
common ink delivery would be incorporated into this 
part. Through either mold inserts or separate parts, the 
options for the different feed mechanisms would be in- 
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corporated. The datum structures and tooling features 
would be developed off the base part so that the ink de- 
livery variation would not impact the manufacture of the 
part. 

[0030] A variation of this implementation, which is in- 
dependent of it, is to allow for an ink tank supplied with 
ink to have an off head external supply connected to it. 
For example, a vent in the ink tank could allow for a fea- 
ture to have a hose fitting from an externa! reservoir in- 
serted or connected to it. This would allow customers 
with large graphics requirements to print large jobs with- 
out printhead replacement. 



Claims 

1 . A print element (1 20) comprising: 

an ink delivery nozzle (140); 
an electrical conductor (138) connected to the 
ink delivery nozzle; and 
an ink conduiting member (142) connected to 
the ink delivery nozzle (140), the conduiting 
member comprising a connection system 
(172a, 172b : 172c) for alternatively connecting 
the conduiting member ( 1 42) to at least two dif- 
ferent sources of ink. 

2. A print element as in claim 1, further comprising a 
heat sink (136) : wherein the ink delivery nozzle 
(140) comprises a thermal ink jet assembly con- 
nected to the heat sink (136). 

3. A print element as in claim 2, comprising an electri- 
cal printed wiring member (138) connected to the 
thermal ink jet assembly, wherein the electrical 
printed wiring (138) member comprises the electri- 
cal conductor. 

4. A print element as in claim 1 , 2 or 3, wherein the 
connection system is suitably sized and shaped to 
connect to a direct umbilical tube connection to the 
source of ink, or to a separable ink tank : or to an 
inseparable reservoir, or to a refillable ink reservoir, 
or to a refillable ink reservoir. 

5. A print element comprising: 

an ink delivery nozzle array; 

electrical conductors connected to the nozzle 

array; and 

a manifold assembly mounted to the nozzle ar- 
ray, the manifold assembly having a first mount 
for removably connecting a first source of ink 
to the manifold assembly and a first outlet to 
the nozzle array. 

6. A print element comprising: 



an ink delivery nozzle array; 
electrical conductors connected to the ink de- 
livery nozzle array; and 

an ink conduiting member connected to the ink 
5 delivery nozzle array, 

wherein the electrical conductors include con- 
tact areas located at a first location or optionally lo- 
cated at a second different location. 

10 

7. A method of manufacturing ink jet printing compo- 
nents comprising steps of: 

assembling a print element comprising con- 
necting an ink delivery nozzle array to an ink 
manifold assembly; and 
optionally connecting the print element to a 
print head housing, the print head housing hav- 
ing a receiving area for removably receiving an 
ink tank, 

wherein the print element can be assembled 
in a first type of printing device without the print head 
housing and, a combined assembly of the print el- 
ement and the print head housing can be assem- 
bled in a second type of printing device. 

8. A method of manufacturing an ink jet printing ele- 
ment comprising steps of: 

providing an ink jet manifold assembly having 
a first connectorfor alternatively connecting the 
ink manifold assembly to at least two different 
sources of ink; 

connecting an ink delivery nozzle array to the 
ink manifold assembly: and 
connecting electrical conductors to the nozzle 
array. 

9. A method of manufacturing an ink jet printing device 
comprising steps of: 

connecting multiple ink jet printing elements to 
each other in at least one first gang assembly, 
the multiple printing elements being connected 
to similar ink sources; and 
connecting at least one other ink jet printing el- 
ement to the at least one first gang assembly 
as an at least one second gang assembly, the 
at least one other ink jet printing element being 
connected to a separate ink source then the ink 
sources of the at least one first gang assembly. 
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FIG. 2 
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FIG. 3 
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FIG. 4 
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FIG. 6 




FIG. 7 
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FIG. 8A 
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FIG. 70 
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FIG. 7 7 
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